Data input and handling
The first step is to input the data necessary to run the analysis. Recently, Shih et al. 2015 Zootaxa published a Bayesian analysis for the subgenus Petruca, using the genes 16S rDNA, cytochrome oxidase subunit I genes (COI), and 28S rDNA. This is an improvement over the previously available Maximum Parsimony phylogeny from Rosenberg (2001) , which sampled 88 species out of the 102 currently recognized and analysed 236 morphological characters. We had access only to the consensus topology of the Bayesian Inference.
Phylogeny input
prune<-read. 
Running SURFACE
Now we'll run Ingram and Mahler's SURFACE. We also set the dAIC (to choose the best model) to either have a difference of at least two units or zero to see if that changes the results. All traits in our database are somehow related, since they are all measures of physiological performance. Therefore, we'll use all traits to run the analysis, because the more traits, the better the chance to find the correct adaptive peakes, as pointed out in the original paper. 
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There is an adaptive peak to the clade composed of vocans, formoensis, arcuata, and lactea (red), but a separate one for inversa (black). There is another peak for the American clade (in blue), which is the same peak of the root state.
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Ancestral state estimation using ML
We'll estimate the ancestral states of each character at each node of the tree using the Maximum Likelihood method for continuous characters. This method has the advantage of calculating the 95% CI around each estimate, as a way of tackling uncertainty. Now, let's map the traits onto the tree:
aa<-contMap(uca.phylog, OsmoHem, plot = FALSE) ab<-setMap(aa, colors=c("blue","green", "yellow", "red")) plot ( 
ACE with BM

PGLS analyses
We followed Revell (2010) MEE and run the PGLS while estimating the alpha parameter of the OU model at the same time. 
